Tobacco use costs approximately $167 billion annually in the U.S., but few tobacco education opportunities are available in schools of public health. Reasons for the discrepancy between the costs of tobacco use and the creation of tobacco training opportunities have not been well explored. Based on the Behavioral Ecological Model, we present 10 recommendations for increasing tobacco training in schools of public health. Six recommendations focus on policy changes within the educational, legislative, and health care systems that influence funds for tobacco training, and four recommendations focus on strategies to mobilize key social groups that can advocate for change in tobacco control education and related policies. In addition, we present a model tobacco control curriculum to equip public health students with the skills needed to advocate for these recommended policy changes. Through concurrent changes in the ecological systems affecting tobacco control training, and through the collaborative action of legislators, the public, the media, and health professionals, tobacco control training can be moved to a higher priority in educational settings.
In 2001, the Association of Schools of Public Health and the American Legacy Foundation created the Scholarship, Training, and Education Program for Tobacco Use Prevention (STEP UP), which awarded $1.8 million to schools of public health to promote tobacco training for public health students. 1 While the program funded eight graduate schools of public health to incorporate tobacco control education in their core curricula, no additional monies are available to continue the programs. 1 Moreover, of 32 schools of public health in the U.S., 22 report no specific funding for tobacco-related training, and only five report a course exclusively devoted to tobacco. 2 In contrast, the U.S. spends $75.5 billion a year on smoking-related health care expenditures (including active smoking and exposure to environmental tobacco smoke) and $92 billion a year on smoking-related productivity losses. 3 Exposure to environmental tobacco smoke (ETS) is estimated to cost $10 billion per year in the U.S. 4 Cigarette smoking is the leading preventable cause of death in the U.S., resulting in approximately 1 of 5 deaths each year. 5, 6 Twenty-two percent of U.S. adults smoke cigarettes. 7 Based on the National Health and Nutrition Examination Survey, 2001 to 2002, there is no safe level of exposure to ETS, with 43% of nonsmokers with no known source of exposure still having measurable concentrations of serum cotinine. 8 Given the extraordinary costs associated with tobacco use, including smoking and exposure to ETS, it is both necessary and cost effective to identify new funding sources specifically targeted for tobacco control education. We present 10 recommendations based on the Behavioral Ecological Model (BEM) to increase levels of funding for tobacco training. 9 As depicted in Figure 1 , the BEM proposes that behavior results from the interaction of behavioral influences (social and physical cues, reinforcement, punishment) occurring within and between different ecological levels of society (e.g., schools of public health, health care systems, legislative systems). Some of these behavioral influences pre-exist in our social, health, and legislative systems, while other behavioral influences result from people's social interactions and are ongoing and dynamic. Both the ecological systems/levels influencing behavior and the people interacting with those systems can be targeted to achieve changes in health-related outcomes such as funding for tobacco training. We present six recommendations that target ecological systems that may influence funding for tobacco control education, and four recommendations that target the actions of key social groups that interact within those ecological systems.
RECommEndaTionS TaRGETinG EColoGiCal SySTEmS
Our first six recommendations propose a tobacco training curriculum for schools of public health and target changes in ecological systems that are likely to increase demand for public health training in tobacco control. Public health students who have been trained in the proposed curriculum will be better equipped to carry out the targeted changes in ecological systems.
Recommendation 1: Develop a tobacco control curriculum for schools of public health
Tobacco control competencies have been delineated for medical [10] [11] [12] and pharmacy students, 13 and in a statewide program in Massachusetts. 14 The need to articulate the competencies public health professionals should attain in tobacco control has only recently been recognized, 1 and a tobacco control curriculum for public health students has not yet been developed. Attaining funding for public health training in tobacco control is likely to be easier if public health tobacco training curricula cover unique skills not already offered in other training programs. Examination of existing curricula or competency guidelines for tobacco education in medical settings suggests that most are based on a medical model emphasizing clinical treatment of disease; none targeted social or policy-level change. [10] [11] [12] [13] In contrast, the mission of public health is broader, and encompasses activities such as devel- oping community partnerships to solve public health problems, social marketing and communication with the media and community groups, and development of policy-level initiatives to promote public health. 15 Thus, tobacco-related competencies for public health professionals extend beyond the competencies for medical professionals and incorporate broader social and policy issues. Since the most significant declines in population levels of tobacco consumption have been observed when changes in social environments-rather than enhanced clinical services-have been the focus of the programs, 16 a tobacco-related curriculum based on the public health model has substantial potential to make an independent contribution to national and international tobacco-control efforts. Moreover, skills that could be taught during tobacco training are also linked to fundamental public health competencies that would be useful in other areas of public health intervention. Figure 2 presents a model curriculum for tobacco control education based on the essential services of public health 15 and the Behavioral Ecological Model. 9 Unlike existing curricula recommended for medical schools, [10] [11] [12] [13] which emphasize clinical treatment of disease associated with smoking and smoking cessation, the proposed curriculum, designed uniquely for schools of public health, emphasizes social and policy-related changes that could increase public access to tobacco control programs and alter social norms regarding the acceptance of smoking and ETS exposure. While these training guidelines apply specifically to tobacco training within schools of public health, medical, dentistry, and pharmaceutical schools might also benefit from broadening their curricula to recognize that the treatment and prevention of tobacco use and ETS exposure must be addressed at multiple levels. The curriculum includes content traditionally covered in schools of public health, but also suggests new content not traditionally covered extensively such as lobbying, legislative procedures, and media advocacy. To promote the integration of this curriculum into U.S. schools of public health, it could focus not only on tobacco use, but on the top five leading causes of morbidity and mortality in the U.S. A curriculum such as the one outlined in Figure 2 would equip public health professionals with the knowledge and skills to implement the remainder of the recommendations described in this article.
Recommendation 2: Lobby legislators to direct tobacco tax funds to comprehensive tobacco control programs
We propose that legislators allocate at least 20% of tobacco tax funds for tobacco-related control programs. In the early years of the California Tobacco Control Program, 20% of the Proposition 99 tax revenues, which increased the cigarette tax by 25 cents per pack, were allocated to the state's successful tobacco control program. 17 Unfortunately, state budgets have now diverted most funds for tobacco control to deficit control. 2 Funding for the California tobacco control program has been cut by half; funding for successful programs in Massachusetts, Oregon, Arizona, and Florida have also received deep cuts. 16 These funding cuts have been associated with a slower rate of decline in cigarette consumption in recent years; they curtail opportunities for public health specialists to refine existing tobacco control programs and apply tobacco control skills acquired in their training; and they limit opportunities to obtain funding for tobacco training in schools of public health. Moreover, continued declines in funding for tobacco control programs may lead to decreased demand for specialized tobacco training in schools of public health. Public health professionals can do more to lobby their legislators on a regular basis about funds for tobacco training and control, and legislative assistants have suggested that health professionals need to learn more about the legislative process. 18
Recommendation 3: Require tobacco control training in schools of public health
Public health professionals should lobby for legislation that makes tobacco training a requirement for public health students. Evidence suggests that most students would like to receive tobacco cessation training; 19 however, there is a lack of state laws requiring students in schools of public health to receive or demonstrate competency in tobacco training. To meet diverse training needs while ensuring basic competence among public health students, a stepped care approach could be taken. 14 All students should be trained in core public health competencies outlined in Figure  2 , and be required to take a course focusing on the five leading causes of morbidity and mortality, one of which is smoking. Students with additional interests in tobacco control could complete additional courses and internships with emphasis on smoking and ETS exposure. 
Tobacco training competencies Curriculum content Internships and field work
Surveillance Monitor incidence and prevalence of tobacco use and ETS exposure, and existence and utilization of cessation and prevention services.
• Overview of agencies that conduct tobacco surveillance research • Prevalence and incidence of smoking • Perform data collection in public health department. • Complete service utilization surveys within community organization providing tobacco prevention or treatment services. • Analyze surveillance data at the local and national level. Identify trends in tobacco use and ETS exposure.
Descriptive epidemiology
Conduct descriptive research on determinants and risk factors for smoking and ETS exposure, and on the health consequences of tobacco use and exposure. 16 Public health students who are trained in the tobacco use curriculum outlined in Figure 2 would be better equipped to take steps to ensure tobacco training is at the forefront of tobacco policy agenda by communicating the importance of training on tobacco-related professional listservs, through local and national pubic health and policy departments, and by presenting and publishing research on the importance of tobacco training.
Recommendation 5: Advocate for health care systems changes related to tobacco use
Systems changes within health care systems may affect the frequency of tobacco-use and ETS counseling. Seventy percent of adult tobacco users see a primary care physician each year, but fewer than 40% are given cessation assistance. 22 Moreover, fewer than 5% of adult tobacco users are given advice on reducing their children's and family's exposure to ETS at primary care visits. 23 To overcome this deficit, public health students should be trained to implement systems changes associated with increased tobacco counseling in primary care. These include cues and incentives for tobacco counseling such as tobacco-user identification systems, insurance requirements for medical groups to document patient smoking status, and clinician reimbursement. 22, 24 In addition to systems changes targeting health professionals, systems changes targeting patients may also yield substantial health impacts. One study found that patients who were aware of insurance benefits for smoking cessation were 17% more likely to be offered written cessation materials, 44% more likely to be given a prescription for smoking-cessation medication, and 12% more likely to arrange a return physician visit or phone call, compared to patients not aware of insurance benefits. 25 Increased patient awareness of smoking cessation benefits likely increases tobacco cessation inquiries, and cues physician counseling. Cur-rently, 36% of people insured through Medicaid smoke, but only 28% of states that offer Medicaid coverage for smoking cessation treatments inform their beneficiaries of these benefits. 26 In California, of 13 licensed HMO's, 69% reported informing members about covered smoking cessation treatments, suggesting room for improvement. 27 Related to patient awareness of smoking cessation benefits, there is also a need to increase insurance coverage of smoking cessation treatments. In 2002, only two state Medicaid programs offered coverage for all recommended pharmacotherapy and counseling treatments recommended for tobacco dependence. 26 It is important for public health professionals to be trained to advocate for systems changes in health insurance benefits, patient notification of benefits, and routine office practices that increase the likelihood of tobacco counseling.
Recommendation 6: Build a network of professionals interested in tobacco control
Public health professionals interested in tobacco control can benefit from collaborating with diverse academic departments within universities, as well as other organizations involved in tobacco control. By forming a larger, transdisciplinary group of tobacco control specialists, public health professionals can broaden the number of agencies that could potentially fund their research and training activities, extend the range of professional networks within which to lobby for increased funding for tobacco training, increase overall capacity to attain funds by attracting a larger pool of qualified researchers and students who can submit proposals for tobacco-training funds, and increase their visibility as a unique program warranting university and government funding. In addition, transdisciplinary partnerships may enhance the overall quality of tobacco research and training, 28 which may further strengthen the likelihood of attaining continued funding for training activities.
RECommEndaTionS TaRGETinG SoCial GRoUPS

Recommendation 7: Target legislators
To convince legislators to earmark more funds for tobacco prevention and pass laws requiring health professionals to attain basic proficiencies in tobacco control, public health professionals should meet with legislative assistants on a consistent basis. During these meetings, they need to show that there is strong professional and public support for tobacco control, and use real-life examples with supporting statistics to show how tobacco control policies affect patients, the state, or district. While legislators are receptive to obtaining information about tobacco control policies and education, a survey revealed that few physicians lobby legislators about tobacco-related issues. 18 Moreover, professional and public demand for tobacco control legislation must be sufficiently strong to outweigh the impact of tobacco industry campaign contributions to U.S. legislators. Between 1993 and 2000, Senate Republicans received an average of $22,004 from the tobacco industry in campaign contributions, while Senate Democrats received an average of $12,956. These differences likely influenced voting behavior on tobacco-related issues; Republicans voted pro-tobacco 73% of the time compared to 23% of the time for Democrats. 29 However, even in the face of a strong tobacco industry, tobacco-related legislation in favor of the public's health is possible with persistent lobbying by organized health and social coalitions, along with specific health and economic data supporting the need for tobacco training and prevention. [30] [31] [32] Efforts by Stan Glantz of the University of California at San Francisco and other organizations have made available to the public millions of legal and research documents concerning health effects, marketing, advertising, and sales of cigarettes (http://www.library .ucsf.edu/tobacco/). These materials may be studied so that public health professionals can learn to advocate for anti-tobacco legislation using similar strategies that the tobacco industry has successfully used to lobby for pro-tobacco legislation.
Recommendation 8: Target the media
Evidence shows that media coverage shapes the issues that become important in the public mind. 33, 34 Analysis of media coverage of tobacco indicates that while tobacco is covered frequently, it is often not located as prominently or in as desirable locations in print media. 35 Getting the media to attend to the issues considered most important by public health professionals may require media advocacy-the strategic use of news media to advance a social or public policy initiative. 34, 36 Public health professionals seeking media attention for increased tobacco training are likely to be more successful if they use strategies that match the priorities of local media. These strategies include providing attention-getting local statistics, creating events or "happenings" that local media can cover such as conferences or public demonstrations to promote tobacco training, getting a celebrity or other well known person to attend the event, generating letters to the editor or editorials, using witty or other memorable phrases, and timing events to occur in conjunction with other related newsworthy events. 34, 37 Framing the story to contain "newsworthy" elements such as controversy, irony, a personal angle, exciting visuals, injustice, or a breakthrough event will also help capture the media's attention. 38 The effectiveness of appeals for increased funding for tobacco training might be enhanced by comparing mortality associated with smoking and ETS exposure to deaths due to alcohol, traffic accidents, and obesity-topics that may be more prominent in public awareness. 39 Research also suggests that the public's understanding of the risks associated with tobacco use are superficial, indicating that public service announcements that instruct the public more thoroughly in tobacco use risks may be called for. 39 If public health professionals can get the issue of tobacco training covered prominently or repeatedly in the media, public awareness about the importance of tobacco training is likely to increase, and may result in increased public pressure for legislators to support greater funding for tobacco training.
Recommendation 9: Target the public
Public health professionals should attempt to increase public support for increased tobacco training through outreach and by emphasizing common public health goals and benefits. Previous successful efforts to pass tobacco-related legislation benefiting the public's health have often involved collaboration among public and professional groups. In the movement to develop smoke-free airlines, which started in 1966 and progressively led to a ban on smoking on all domestic and international fights from the U.S. in 2000, the Association of Flight Attendants' collaboration with diverse health advocacy groups overcame the power of the tobacco industry. 30, 31 Similarly, when tobacco advertising in youth-oriented magazines increased after the Master Settlement Agreement that broadly prohibited targeting youth, pressure from the Massachusetts Department of Public Health together with pressure from a national public advocacy organization and the popular press substantially reduced this advertising. 40 Public health advocates also successfully collaborated with community-based grassroots organizations and legal teams to enact stringent youth access restrictions to tobacco in Massachusetts. 32 By working together, organized labor and public health advocates were more effective than either group would have been working alone.
Multiple strategies can be used to promote successful collaborations among the public and public health professionals to increase funding for tobacco training. In the Massachusetts program to enact youth access restrictions to tobacco, 32 public health advocates engaged the public by contacting grassroots organizations and individuals such as parent/teacher organizations, chambers of commerce, Scouts groups, and merchants, and persuading like-minded individuals to attend local public hearings or write letters to express their support for youth tobacco access restrictions. Schools of public health can conduct similar outreach activities to support their tobacco training goals. Having respected public health schools reach out to like-minded individuals may be a powerful strategy for building strong community support for issues such as health system reform to promote tobacco counseling and increased tobacco training for public health professionals.
A second strategy for successfully mobilizing public and professional groups to work together is to have a single, simple message that everyone can agree on and push for in the same direction; this contributed to successful outcomes in the fight for smoke-free airways, tougher youth access restrictions to tobacco, and reductions in youth-oriented tobacco advertising. A third strategy for mobilizing public health and community groups to work together is focusing on how each group can jointly benefit from tobacco-related legislation. For example, a local dog owner's association may care little about tobacco training, but might value being able to walk their dogs in air unpolluted by tobacco smoke. Pointing out that continued "clean air" depends on having sufficient numbers of trained professionals to prevent tobacco use could get both groups working together for a common goal. Increased public health education on the descriptive epidemiology of tobacco use, together with training in building partnerships ( Figure 2 ) will better prepare public health professionals to engage the public in collaborative tobacco control initiatives.
Recommendation 10: Encourage multiple groups to work together toward a common goal of systems change
Tobacco education funding reflects actions taken within multiple, reciprocally interacting ecological systems, including the health care, legislative, and educational systems. As a result, the BEM 9 predicts that public health professionals will be most effective in increasing funding for tobacco training and education if they can get multiple groups working together in pursuit of common or interrelated goals. When multiple groups such as the media, national organizations, coalitions, health professionals and researchers, public health agencies, legal groups, and local organizations work together, it is more likely that legislators will take action. 41 The voice of many people is likely to be more convincing than the voice of a few. Moreover, tobacco control legislation within one social group or system often sets a precedent that makes it easier for other groups to lobby for change in tobacco policy.
ConClUSionS
While the gap between funding for tobacco training and the economic costs of tobacco use and ETS exposure is large, policy changes within educational, legislative, and health care systems have tremendous potential to bridge this gap. As part of California's tobacco control program, policy changes within multiple ecological contexts involving the influence of legislators, the public, media, and health professionals resulted in a 25% decline in smoking prevalence in California over a 12-year period, 42 and led to substantial changes in social norms regarding the acceptability of smoking in California, relative to the rest of the U.S. 43 By improving public health training in tobacco control in schools of public health, and by working together with the public, media, legislators, and other health groups, public health professionals can move tobacco training to a higher priority in educational settings.
